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INTEGRATED CIRCUITS 


INDEX 


General Information 
Logic Diagram Summary of Devices Available 


DEVICE SPECIFICATIONS 


GATES 
MC660P Expandable Dual 4-Input Gate (active pullup) 
MC661P Expandable Dual 4-Input Gate (passive pullup) 
MC670P Triple 3-Input Gate (passive pullup) 
MC671P Triple 3-Input Gate (active pullup) 
MC668P Quad 2-Input Gate (passive pullup) 
MC672P Quad 2-Input Gate (active pullup) 
DRIVER 
MC662P Expandable Dual 4-Input Line Driver 
FLIP-FLOPS 


»-MC663P Dual J-K Flip-Flop 
MC664P Master-Slave R-S Flip-Flop 


EXPANDER 
MC669P Dual 4-Input Expander 


NUMERICAL INDEX 
(Functions and Characteristics) 
Vcc = 15 V £1.0 V, Ta = 25°C, Case 93 


Output 
Loading Propagation Total 
Factor Delay Power 
Type Each Dissipation 
-30 to+ 75°C | Output mW typ/pkg 


Expandable Dual 4-Input NAND Gate (active pullup) 


Triple 3-Input NAND Gate (passive pullup) MC670P 
Triple 3-Input NAND Gate (active pullup) MC671P 
Quad 2-Input NAND Gate (active pullup) MC672P 


@ Input High/Inputs Low 
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GENERAL INFORMATION MHTL MC660 series 








t 
0.240 © This dimension is measured at the seating plane. 
780 @ A insulating stand-offs are provided. 






Power Supply Voltage 
Continuous 
Pulsed, <1.0s 


Input Voltage 
(MC669P Expanders Reverse Voltage) 


Output Current (into outputs) 
MC660, 661, 670, 671, 668, 672 
MC662 
MC663 28 
MC664 26 
MC669 ~ 


Input Reverse Current @ 20 V mae 0.5 mAdc 
st 


Forward Current (individual) MC669P 
oc 






























Operating Temperature Range 
Storage Temperature Range 









Ta = 43°C VR=41% Veoc=t1% ViL=t1% Vin =t1% VE=41% IQL=+1% IEy=+1% 





cP Clock Pulse tod+ Propagation delay time for a positive-going output pulse 
'cEx Collector-to-emitter leakage of the output transistor topd— Propagation delay time for a negative-going output pulse 
'ccH Vcc current drain when all inputs are high Vcoc Device power supply voltage 


lcct Vcc current drain when all inputs are low VecH High power supply voltage 


ig Forward current of input diodes for unit input load Vcc Low power supply voltage 
21 Forward current of input diodes which are equal to 


twice unit load 


VcE x Collector-to-emitter voltage of the output transistor 
Ve Input voltage when measuring IF 


1QH Test current flowing into the output pin when output is high. ViH Threshold voltage for high input voltage state 
(Negative) 


ViL Threshold voltage for low input voltage state 
loL Test current flowing into output pin when output is low 


Vv Output high voltage state with | flowing out of pin 
IR Reverse current of input diodes with VR applied on OH 


a7 Output low voltage state with Io, flowing into pin 
21m, Reverse current of two input diodes with VR applied OL P oe OL 9 


sacle < - Vi Reverse voltage for input diode leakage test - 
Isc  Short-circuit current obtained from device output when R cabana 9 


output is high Vx — Threshold voltage for low input voltage state on expander unit 


© The number of load circuits that may be driven from an output is determined by the input loading factor. 
The summation of input loading should not exceed the drive capability of the output. 


* The outputs. of the passive pullup gates may be tied together to perform the wired-collector OR function. 
For each added gate subtract 1.2 output loading factor (fan-out). 


* The outputs of the active pullup devices should not be tied together. 
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GENERAL INFORMATION (continued) 


HIGH THRESHOLD LOGIC 
































The High Threshold Logic (MHTL) family of integrated 
circuit devices was developed for applications requiring a higher de- 
gree of inherent electrical noise immunity than is available with the 
more standard forms of integrated circuit logic families. The basic 
MHTL logic gate is similar to the Diode Transistor Logic 
(MDTL) gate circuit as can be seen in Figure 1. A considerably 
larger input threshold.characteristic is exhibited by the MHTL devices 
by using a reversed biased base-emitter junction which operates in 
the breakdown avalanche mode (sometimes referred to as zener 
operation) as compared to a forward biased diode junction for the 
corresponding D1 element in the MDTL gate. A typical 7.5 volt input 
signal is required to turn on the MHTL output inverting transistor 
while a 1.5 volt signal is necessary for MDTL. 

The higher threshold characteristic of MHTL requires a higher 
Voc supply and is specified at 15 volts +1.0 V tolerance. In order 
to keep the power dissipation within reasonable levels, higher values 
of resistance are used in MHTL than for corresponding resistors in 
the MDTL circuit. These resistance values also allow the outputs of 
gates to be interconnected to provide the “wired - or’’ logic function. 
The propagation delay of MHTL is in the order of 110 nanoseconds 
and consequently is a relatively slow logic family, a property which 
aids in rejecting noise. A comparison of transfer curves is made in 
Figure 2 illustrating the large logic swing available from. MHTL. 


An active output pullup configuration is available for the MHTL 
devices and is shown in Figure 3. The active output arrangement 
will allow the circuits to handle capacitive loads at a higher speed 
than is obtainable with the passive pullup configuration. Addition- 
ally, the impedance in the high state is considerably less, and conse- 
quently makes the family more immune to electrical noise. The 
active output configuration also allows for a more powerful ar- 
rangement to interface with discrete components. 

In summary the MHTL devices may be characterized as an in- 
tegrated circuit family with a high degree of inherent noise immu- 
nity, a high input threshold and a large logic swing. These charac- 
teristics make the line very attractive for use where electrical noise 
is an important consideration, as well as for applications where in- 
terfacing with various discrete components is required. 

















HIGH 


MODIFIED DIODE- OGIC WITH 
TRANSISTOR LOGIC Fee Oye PULLUP 





FIGURE 2—TRANSFER CURVES FIGURE 3—MHTL GATE WITH ACTIVE PULLUP 







Vec = 15 V 
—30°C TO +75°C 

WORST CASE NOISE 
MARGINS 





41" NOISE 


OUTPUT VOLTAGE (VOLTS) 





INPUT VOLTAGE (VOLTS) 





LOGIC DIAGRAMS 


MHTL MC660 series 





The logic diagrams shown describe the circuits of the 
MHTL. line and permit quick selection of circuits re- 
quired to implement a particular logic system. Pertinent 
information, such as logic equations and truth tables is 


provided to show line compatability. Package pin num- 
bers and loading factors for each device are specified 
with each logic diagram. The numbers at the ends of the 
terminals are package pin numbers. 


MC660P 
EXPANDABLE 


DUAL 4-INPUT GATE 
(with active output pullup) 


Positive Logic: 6=1*2*4¢5 + (3) 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Inputs High- 88 mW 
Inputs Low - 26 mw 


Mc670P 


TRIPLE 3-INPUT GATE 
(with passive output pullup) 


Positive Logic: 6=3°4¢5 


Input Loading Factor= 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
inputs High - 132 mW 
Inputs Low - 39 mw 


MC661P 
EXPANDABLE 


DUAL 4-INPUT GATE 
(with passive output pullup) 


Positive Logic 6=1*2°4+ 5 (3) 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
Inputs High - 88 mW 
Inputs Low - 26 mW 


Mc671P 


TRIPLE 3-INPUT GATE 
(with active output pullup) 


Positive Logic: 6=3*4+*5 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Inputs High - 132 mW 
Inputs Low - 39 mW 
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MC668P 
QUAD 2-INPUT GATE 


(with passive output pullup) 


Positive Logic: 3=1* 2 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
Inputs High - 176 mw 
Inputs Low - 52 mw 


MC672P 
QUAD 2-INPUT GATE 
(with active output pullup) 


Positive Logic: 3=1°2 


Input Loading Factor= 1 
Output Loading Factor = 10 


Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Inputs High - 176 mW 
Inputs Low - 52 mw 





LOGIC DIAGRAMS (continued) 


MC662P 
EXPANDABLE 


DUAL 4-INPUT LINE DRIVER 
(with active output pullup) 


Positive Logic =1° 2°*4°*5 * (3) 


Input Loading Factor = 1 
Output Loading Factor = 30 


Propagation Delay Time = 140 ns typ 
Typical Total Power Dissipation 
Inputs High - 180 mW 
Inputs Low - 26 mW 


MC663P 
DUAL J-K FLIP-FLOP 


Input Loading Factor: 
Rp Input = 2 
Input = 1.5 
Other Inputs = 1 
Output Loading Factor =9 
Total Power Dissipation = 200 mW typ 
Toggle Frequency = 3.0 MHz typ 


MC664P 
MASTER-SLAVE R-S FLIP-FLOP 


Input Loading Factor: 

S Input =3 

Other Inputs = 1 
Output. Loading Factor = 8 


Total Power Dissipation = 160 mW typ 
Toggle Frequency = 3.0 MHz typ 





MC669P 
DUAL 4-INPUT EXPANDERS 


Positive Logic: 4=2°3°5°6 





Input Loading Factor = 1 


Direct input (Rp) must be high. 
O = low state 
igh state 
ty = time period prior to negative transition of clock pulse 
tn+1 = time period subsequent to negative transition of clock pulse 
Q, = state of O output in time period t, 


NOTE: A low state “0” at the direct reset Rp causes a low state 
“0” at the QO output and the complement at the Q output. 


CLOCKED OPERATION * 


DIRECT INPUT 
OPERATION 








O = low state 
1 = high state 
NC = No change 
NA = Not allowed 
X = state of input does not affect state of the circuit 
U = indeterminate state 
tp = time period prior to negative transition of clock pulse 
tn+1 = time period subsequent to negative transition of clock pulse 
Qy = state of O output in time period t, 
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EXPANDABLE MHTL MC66O0 series 
DUAL 4-INPUT GATE 


MCé660P 





This device consists of two expandable 
4-input NAND gates with active output 
pullup. 


1 
2 
4 6 
5 \ 
3 
9 
10 
12 8 
13 


Positive Logic: 6=1°2+¢4 5 (3) 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Input High = 88 mW 
Inputs Low = 26 mW 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 





f = 500 kHz 
DUTY CYCLE = 50% 


ELECTRICAL CHARACTERISTICS TEST CURRENT/VOLTAGE VALUES (All Temperatures) 
Test procedures are shown for one gate only. [mA Tots 
The other gate is tested in the same manner. lot J ton | Va | Vin | 


E WLW | ws [¥en 


STED BELOW: 





TEST LIMITS 





oe 
Characteristic in| Max | Min | Max | Min | Max | 


Output Voltage 





Short-Circuit 
Current 


Reverse Current 























Output Leakage 
Current 














Forward Current 














Power Drain 
Current 
(Total Device) 








Switching Times 











Pins not listed are left open. 
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EXPANDABLE MHTL MC660 series 
DUAL 4-INPUT GATE 


MC661P 





This device consists of two expandable 
4-input NAND gates with passive out- 
put pullup. 


Positive Logic 6=1°*2+*42e 5 @ (3) 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
Input High = 88 mW 
Inputs Low = 26 mW 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


te =20 ns 


f = 500 kHz 
DUTY CYCLE = 50% 








LL-€ 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one gate only. 
The other gate is tested in the same manner. 


oe aw [We [ea 
EG 




















fe, | =a0e [a25re 
Tet [in| Mex | Win | Mae 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 

















Characteristic 
Output Voltage 











Short-Circuit 
Current 





Reverse Current 


Output Leakage 
Current 


Forward Current 























Power Drain 
Current 
(Total Device) 





Switching Times 






































Pins not listed are left open. 





(panunuos) qL9QOIN 


TRIPLE 3-INPUT GATE MHTL MC660 series 


MC670P 





This device consists of three 3-input 
NAND gates with passive output pull- 
up. 


Positive Logic: 6=3*4¢5 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
Input High = 132 mW 
Inputs Low = 39 mW 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


MC6E6OP P 


te =20 ns 


f = 500 kHz 
DUTY CYCLE = 50% 
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ELECTRICAL CHARACTERISTICS. 


Test procedures are shown for only one gate. 
The other gates are tested in the.same manner. . 

















‘Power Drain 
Current 
(Total Device) 





Switching Times 


Pins not listed are left open. 


TEST LIMITS. 
-30°C 
Min | Max| Min | Max | Min | Max | 
is 1.5 ra 1.5 - 1.5 


SeeeeiGe 








a 
Fi [TT ee 


TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 





















es rae 





ee ee ee 
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MHTL MC660 series 


TRIPLE 3-INPUT GATES 
MC671P 





This device consists of three 3-input 
NAND gates with active output pull- 


up. 


Positive Logic: 6=3*°¢4¢5 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Input High = 132 mw 
Inputs Low = 39 mW 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 








f = 500 kHz 
DUTY CYCLE = 50% 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. 
The other gates are tested in the same manner. 







Characteristic 


Output Voltage 


Short-Circuit 
Current 

Outout Leakage 
Current 


Forward Current 










TEST LIMITS 


under, —30°C | +25°C | 475°C _| 





TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


Test Seana 


= tL Eh 


ete pinta 


Bones 
canada a 










Power Drain 
Current 
(Total Device) 














Switching Times 








Pins not listed are left open. 





Braue 


Vde 
i 


mAdc - 





* TEETER PETES TTE 
bee ie ee Ss 








TEST CURRENT/VOLTAGE VALUES (All Temperatures) 
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QUAD 2-INPUT GATES MHTL MC660 series 


MC668P 





This device consists of four 2-input 
NAND gates with passive output pull- 


up. 


Positive Logic: 3=1 + 2 


Input Loading Factor = 1 
Output Loading Factor = 10 


Propagation Delay Time = 125 ns typ 
Typical Total Power Dissipation 
Input High = 176 mW 
Inputs Low = 52 mW 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


te =20 ns 


f = 500 kHz 
DUTY CYCLE = 50% 
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ELECTRICAL CHARACTERISTICS 


Test procedures are shown for only one gate. 
The other gates are tested in the same manner. 


TEST LIMITS 
yfin,| -sore | +25 
Test se |r eel 








+75°C 





Characteristic 





Short- | 
| 










Output Leakage 
Current 


Output Voltage 1,5 i 
12.5 12.5 
12.5 12.5 


Reverse ara pAde 
pAdc 








-1, 20} mAdc 
1,20] mAdc 









Power Drain 
Current 














TEST CURRENT/VOLTAGE VALUES (All Temperatures) 


re [| 
ool ee 




















a] [ew] We] en [vy 











7 











(Total Device) 





Pins not listed are left open. 
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MHTL MC660 series 


QUAD 2INPUT GATES é 
MC672P 





This device consists of four 2-input 
NAND gates with active output pull- 


up. 


Positive Logic: 3=1 + 2 
Input Loading Factor = 1 
Output Loading Factor = 10 
Propagation Delay Time = 110 ns typ 
Typical Total Power Dissipation 
Input High = 176 mW 
Inputs Low = 52 mw 





SWITCHING TIME TEST CIRCUIT AND WAVEFORMS 


te =20 ns 


f = 500 kHz 
DUTY CYCLE = 50% 
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ELECTRICAL CHARACTERISTICS 







TEST CURRENT/VOLTAGE VALUES (All Temperatures) 


ie ees 


TEST LIMITS TEST CURRENT/VOLTAGE APPLIED TO PINS LISTED BELOW: 


Characteristic | Max | Min | ancca Vit Veex | Veo | Vect | Vecu 
a tel Tel EEE had | 

12.5 Vae 1 14 

12.5 Vae 2 14 


eee ee Fal ea 
pAde 14 2,7 
wAdc 14 1,7 
Blas NG a ot 
-1. 20 -1,20 | mAdc 14 
-1. 20 -1.20] mAdec 14 
EEE ae age 
10, 12, 13 


= Sc 


Test procedures shown are for one gate only. 
The other gates are tested in the same manner. 






















a 










Power Drain 
Current 
(Total Device) 











Switching Times 


Pins not listed are left open. 
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EXPANDABLE MHTL MC660 series 
DUAL 4-INPUT LINE DRIVER 


MC662P 





This device consists of two expand- 
able 4-input NAND line drivers with 
active output pullup. This device al- 
lows fan-out to 30 MHTL gates and 
drives large capacitive loads. 


Positive Logic=1°*2*4*5 © (3) 


Input Loading Factor = 1 
Output Loading Factor = 30 


Propagation Delay Time =|140 ns typ 
Typical Total Power Dissipation 
Input High = 180 mW 
Inputs Low = 26 mW 





SWITCHING TIMES TEST CIRCUIT AND WAVEFORMS 


t¢ =20 ns 


f = 500 kHz 
DUTY CYCLE = 50% 





3-20 


Lo-€ 


ELECTRICAL CHARACTERISTICS 


Test procedures are shown for one driver only. 
The other driver is tested in the same manner. 











TEST LIMITS 














Characteristic 
Output Voltage 


Output Leakage 
Current 


Forward Current 







Power Drain 
Current 
(Total Device) 


Switching Times 

















Pins not listed are left open. 








+25°C 








+75°C 


= pe eS 
5 - 1 








eae a CURRENT/VOLTAGE VALUES (All Temperatures) 


















Fs [el we [ww 
EE EI 


Gl anaes APPLIED TO PINS LISTED BELOW: 








Vit 

















14 - 


1,2,4,5 
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DUAL J-K FLIP-FLOP MHTL MC660 series 


MC663P 


Two J-K flip-flops in a single package. Each flip-flop has a 
direct reset input in addition to the clocked inputs. 


TRUTH TABLE 





Input Loading Factor: 


ut Direct input (Rp) must be high. 

Ro Input = 2 0 = low state 

C Input = 1.5 1 = high state 

Other Inputs = 1 tn = time period prior to negative transition of clock pulse 
Output Loading Factor = 9 tn+71 = time period subsequent to negative transition of clack pulse 
Loading factors are valid from —30°C to +75°C Q,, = state of Q output in time period ty, 

with Voc = 154 1 Vde NOTE: A low state “0 at the direct reset Rp causes a low state 
fTog = 3.0 MHz typ 


“OQ” at the Q output and the complement at the G output 
Total Power Dissipation = 200 mW typ 





L apa: sree ras 
rad Us hae ish 
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MC663P (continued) 


ELECTRICAL CHARACTERISTICS 











Unless otherwise noted, tests are shown for only 
one flip-flop. The other flip-flop is tested in the 
same manner. 





TEST CURRENT / VOLTAGE VALUES (All Temperatures) 


















Ground 




































































TEST LIMITS 
Characteristic | Symbol 
Short-Circuit 
Current 
Reverse 2 iS 
Current i 3 . 
R 
2In 4 
ih 5 
Forward Ip 2 
Current 
3 
4 
5 : 
Power Drain 
Current Toon 7 7 ~ a tek) i " 
(Both 
Flip-Flops) | Iccu | 14 ied feacae Ode ee 0c ae 














Pins not listed are left open. 


cPa cP, 


uae ee ns —— 200 ns 
12.5 V 


12.5 V 


_] hee —15V 


tp $1.0 us (10% to 90%) 
te $1.0 jas (90% to 10%) 


TOGGLE MODE TEST CIRCUIT 


MC660P 


2.0 MHz 
8.5 V— 


ov 


ees 250 ns 


ty $ 20 ns (10% to 90%) 
ty $ 20 ns (90% to 10%) 
DUTY CYCLE = 50% 


Voc and ground connections to the devices are not shown. 
Frequency at TPo ue must be % frequency at TPin. id 
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MASTER-SLAVE R-S FLIP-FLOP MHTL MC660 series 





MC664P 


A dc coupled R-S flip-flop operating on the master-slave 
principle. Information is entered: in the master section CLOCKED OPERATION 
while the clock pulse is high and is transferred to the slave DIRECT INPUT. 
when the clock goes negative. : OPERATION 





NC = No change 
NA = Not allowed 





NOTES FOR CLOCKED-OPERATION TRUTH TABLE: 


Input Loading Factor: 
C Input =3 % 
Other Inputs = 1 

Output Loading Factor = 8 

Loading factors are valid from —30°C to. +75°C 
with Voc = 15 4 1 Vde 


Direct inputs (Rp, Sp) must be high. 

O = low state 

1 = high state z 

X = state of input does not affect state of the circuit 

U = indeterminate state 

ty = time period prior to negative transition of clock pulse 
fTog = 3.0 MHz typ tn+1 = time period subsequent to negative transition of clock pulse 
Total Power Dissipation = 160 mW typ OQ, = state of OQ qutput in time period t, 
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MC664P (continued) 


ELECTRICAL CHARACTERISTICS 












































































































































TEST CURRENT / VOLTAGE VALUES (All Temperatures) 
mA Volts 
tor | tow | Ve | Vin [ve | Veet] Veon 
9.6] -0.024/6.50] 8,50 16.0 [ 14.0[ 16.0] CP. | CPL Ground 
TEST LIMITS 
2%, Pin at TEST CURRENT / VOLTAGE APPLIED TO PINS LISTED BELOW: 
Characteristic] Symbol] Under | —30°C | +25°C | +75°C Unit | 
Test | Min] Max| Min] Max| Min] Max for | lon | Vu Vin 
Output Yo. 6* -]u5] - | 1.5] - | 1.5] Vdel 6 - - | 3,4, 11, 12 -| 5 7 
Voltage 6 - - - 6 - 4 / 3,5, 11, 12 2 - 7 
6 - - - 6 2 3 | 4,5, 11,12 2 - 7 
ot - - - 9 - - | 3,4, 11,12 - 10 7. 
9 - - - 9 - 11 | 3,4, 10, 12 2 - 7 
9 2 - 9 - 12 | 3,4, 10,11 2 - 7 
Vou 6 - - |12.5, - }12.5{ - : 6 - 5 
9 - - | 12.5] - |12.5] - - 9 - 10 
| short-Cireuit Isc 6 - - | -6,5| -15 | -6,5| -15 |mAdq  - - | 2,5 10 - - 6,7,9 
Current 9 - - | -6.5] -15 | -6.5] -15 |mAdq = - - | 2,10) 5 - - 6,7,9 
Reverse 4I, 28 - - - | 8.0] - | 8.0]yAde] - - - 5 - - 3,4, 7, 10, 11, 12 
Current 4IR at - < - | 80] - | 8.0 - - - 10 - - 3,4, 5,7, 11, 12 ° 
IR 3 - - | 2.0] - | 2.0 - - - - - - 2,4,7 
4 - - - - - - - - - - 2,3,7 
5 -| - - - - - - | 2,11, 12 - - 7 
10 Pad en Rae 3 - - - | 2,34 - [os 7 
1 - - - - - - - - - 2,7, 12 
12 - - - - - - - - - - 2,7, 11 
4 
Forward 3ip 2 7 - - |-3.60mAdq  - - - 5 - 
Current Sip 2 = - - |-3.6 - # - 10 es 
Ip 3 - - - |-1.2 - - - - - 
4 3 2: e. = S is ie = 
5 7 a e = ’ = = = 2,7, 10, 11, 12 
10 - - - - - - - - 2,3,4,5,7 
11 7 - 2 - 7 2 = - e 7 
12 - - - - - - - 7 
Power Drain] IccL 14 - - - = - - 2,3, 4,5, 7, 10, 11,12 
Current IccH 14 - = = - - oS = - 7 

















Pins not listed are left open. 


*Apply momentary ground to pins 9 and 10 prior to clock pulse 
Apply momentary ground to pins 5 and 6 prior to clock pulse 


§Apply momentary ground to pin 9 
tApply momentary ground to pin 6 


2.0 MHz 
3.5 V— 


Ov 


LLes0 ns 


ty S$ 20 ns (10% to 90%) 
te ¥ 20 ns (90% to 10%) 
DUTY CYCLE = 50% 


CP, 
aed ae ns 
—— 12.5 V 
= pe Vv 
tp<1.0 us (10% to 90%) 
t¢$1.0 us (90% to 10%) 


CPL 
eae Eo ns 
a ae Vv 
iH——1.5V 
tp<1.0 us (10% to 90%) 
tS1.0 us (90% to 10%) 


TOGGLE MODE TEST CIRCUIT 


MC660P 


Voc and ground connections to the devices are not shown. 
Frequency at TPouz must be % frequency at TPin- 
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DUAL 4-INPUT EXPANDERS MHTL MC660 series 


MC669P 





This device consists of two independent high voltage diode net- 
works with characteristics matched to the input of the gate and 
buffer elements in the MHTL logic family. Its use increases the 
fan-in capability of other MHTL devices to a maximum of 20 
while having negligible effect on their performance. 


OawN 
L-* 
B 


Positive Logic: 4=2°3°5°6 


Input Loading Factor = 1 








ELECTRICAL CHARACTERISTICS 





TEST CURRENT/VOLTAGE VALUES 
(All Temperatures) 







Test procedures are shown for only one expander. 
The other expander is tested in the same manner. 


s 
Fin | —s0°c [ +25" | 475°C | 
Under 

Test |Min |Max| Min] Max| Min] Max | 


PTET 
HELE 


Pins not listed are left open 









TEST CURRENT/VOLTAGE APPLIED 
TO PINS LISTED BELOW: 










Unit 
- | 0.8] Vde 






Characteristic 


Forward 
Voltage 













Reverse 
Current 
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